Reversible elimination of myofibrillar Ca2+ sensitivity by diamide and other sulfhydryl reagents: comparison with reversible contracture produced in intact cells.
Cardiac contractile activity is usually controlled by intracellular Ca2+, but it can also be modified by oxidizing agents. Incubation of guinea pig heart myofibrils with diamide (3 mM, 1 h) increased basal (no Ca2+) ATPase activity by 580% and abolished Ca2+ dependence. The effect was proportional to diamide concentration (0.01-1 mM) and duration of preincubation (up to 2 h). Dithiothreitol (5 mM, 1 h) reversed most of the basal ATPase activation and restored Ca2+ sensitivity. Other sulfhydryl reagents produced a similar effect but also produced inhibition of total ATPase. In intact cell preparations, diamide produced a slow tonic contraction, consistent with myofibril activation. In the perfused rat heart, 1 mM diamide slowly increased diastolic ventricular pressure; this increase was partially reversed by dithioerythritol. In isolated rat heart myocytes, 1 mM diamide produced a slow tonic contraction, increased contractility in response to stimulation. Cardiocytes superfused for 1 h with buffer containing EGTA to deplete Ca2+ did not contract in response to stimulation but showed a slow tonic contraction with diamide. This contraction could be slowly and only partially reversed by dithioerythritol. Response to stimulation was restored by addition of Ca2+. The results show that diamide can produce contraction in viable cells. This contraction does not require extracellular Ca2+ and is unlikely to involve intracellular Ca2+. The direct activation of myofibrillar ATPase may contribute to the increased myocardial stiffness seen in ischemia and to ischemic contracture.